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Chapter 1 - introauction

Passive sigh convention

wWhen 0 Put Pz TV ondd whenlo Pt P=-Tv ?

T I I I
_:—)— :—4— +0—<— ——>—
— —— —— ——
- -+ - -+
P= 1v P- Tv z-TV P=-1v
WP |

(et U Ve s,8 oo oK ot boa
Ct e <= 322 Dgrs o\2\ = 3 575\
C v = 3 pdl LoD (e iy oS A3

2 y\ea\
P Crse <= O tsdl o Jirs LA
PM\——- & S\ RR\" AT I\ 1

Mole -
if P>0 => absorbing (=5 csu,zs)

if P<o => SupPlying (25w E‘:J)
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Chapter 2 - Circuit Elements

Ideal circuit elements

Cre l-.wo derminald ("//E,\/"C,es Ccon be Smnp\n@ed if\ko
Possive wdd aClve olevices.

Passive elements
elements thed Consume ener oY

— VWV — OO |
A L C

Active elements
elements thot Progfuce enevgy (like Gattey)

—£)— —)—

/)c)é\'\/e T‘lemen’cs
| |

.nolepe~clent depenclo~t
Sovrce s Sovrce s
Voltage Current \oltoge. Cufrent
Sovrce Sovrce Sovrce Sovrce
o R
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1 - Independent sources :

i
|- Voltage Sovice _@_;[— .

V : Constont ;
I o/cpmd9 on Lhe Cff‘C,w'L Connecl—.»’ons" 1 Changes

ifecd inpfefPoncfent Voltage cource @ a Volkage Sovrce
Lhot maintouns 0. Speciec  Voltage ia (k.
I 1

equdvaléwl' U= -6

—
—
==

v=s

v

Z- Corrent Govrce T G T -

L: Constont
\/ % depond/s on the CirnCuil Connection 5" v change.s"

ifecd 1ngfefondfent Corrent cource 1 @ Currest Sovrce
Lhet maintovns o Speciic Current ia L.

2 - Dependent sources :

I-\oltoge Sovrce —@—u-

T V= ConsLonl: ¥* \/; = \/olia_ge C,onff‘aﬂecl
o \/= Conolonkt % \y => Curre~t Contronecdd

= Conastant x \x =5 \/ol{age Controledd
= Conatant x \y => Curre~t Controil ecd
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Validity of the circuits
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Kirchhoff Laws

(D Kirchhoff current law (KCL)
The algebmuc Sum of the Currets of ey nocle equels
Zero => 21‘"\ = 2 Tout

Nooke
Tts o Poink thet Connecds 2 or mone Circuit elements

Eeconticl Mocke
Tl's o Poink thet Connecks 2 or mone Circuit elements

essentiol noche
How Lo Goluwe ? a Ri b Qe T,
1— a“)\é&b@\&?@-‘\ I' 12
a@\&'a.‘.)\—'{\ s\ Ra R
loy |
Z’ -;\J)‘ﬂ\.:\ \_’:‘,\_—‘\
2'1‘" = ZIovt
Nooke o - A ecoetiod o
I. = 1,
Nocle C§

-1|*‘11*13=°

Nodle A 2
I\—tg‘-‘&-‘—o

Im Just inteestedd on €Ssantiad nNodes
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(@ Kirchhoff voltage law (KVD)
2V oromd ony cCloged Porh is equad Lo

Zero
How to Solve 7 N p\\ Qo ‘I_g
|- draw the fdh in oy olrection
" I| I_z l‘»—_‘
(it's padler 4o be with I hreckon)
Path 4 Rs R
\1
2- move with the Pokh omy/ don’ L \OV
forget to look of Lhe Signs (+-) futh
Peth L Peth 3
TR, + IR +I.Rs - l0o =0
Poth 2
TaRy - 19.?\5 =
Peth 3
Iup\a + 1.&; + I;Rq -lo=o0
é-ch.mPL’b 2\
wnite Lhe KUL egueadion I 2. *
: s
|
Ixs —vi « Ixlo -1Is =0 's T °
IST =18 =YX = O

¥ Since the Curnent Souree = A

then T=2 (Rule)
=5 I5%2 - 15 = \Yx =>'Vx = 1S !

[ U |

__________

Why Vx ?
BECO-USQ €he Current Source has o Voltage e/rop Vx
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E)(ampt‘t

0 T
Cind T4 , Po.\ M Poinls \_‘:\AW —
Vio 3T +

LooP A = 120 (¥ T L1 |- o 4)e
Tixlo + (IV\")* So- \A0 =0 _
oL, +S0L, + %200-120=0

60 I. = - |3°

1,=--3A
Pu:Lo = - ("IV)=3 Pm.o =-(-3* |10) => pw.o = 260w

Pio = T\ R => Po =-3&* o => P =9 w

2
p‘:’o g. => P‘50 = (‘3+6) x 50 =S p§° = Yso w

Po = TV

Vio=TIR => Vio==2%|0 => Vio = - 320

=5 den e Voitage of Rgy e/ Curnent Sovreo
1> egued to |20 --30 =% V= 1S5S0

P6--VI =>Ps= -I1So ¥ 6 => Py = —G00 W

wWhy V= - 150 ?

Beco~vse of e voltage dfrop [rom - to +
wWhet i(f we reverse the Voltage cdnop
then V Should egued IS0 BUuT T wh

be -6 beco\,use we Will mowve bacKWara/Q

oR

2P=0

260 +90 + Uso + ¥ =O
=> Pb=—q00W
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Chapter 3 - Simple Resistive Circuits

Solving for Resistors in series and resistors in parallel (R., )
Re% in Genies, Rgg_ \n ‘Poro.“el

&Y & Ty

Req_zR'-\-Rl*p\}

__l__ + Y (2 o0r more
R, Rz

L

Ry

Oor Rea = R., p\z (dust 2)
p\l + Rs

Examde 1 ey 3

finod ie , i, i = -
in le , , i
s o1t IZOVéL) 1%189 i;l§6ﬂ
D withb & 3+6 =9

qu 18 * 9%18 - 6
q+l8

b wth4 + 6 +4y=10 => Reg='0~’\

® -

<0

o= V  —y lg= 120 _y ls= 12A
eq Jo)

Vxy = \20 - Vi = Uxy = 120 - ( Urin) => VUxy = #2

4 = Wy =y it=YA , then l2=12-4Y =y (=8 A

R v
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Voltage divider rule (VDR)

- We use it Whan We wont Lo find Lhe \oltage on a
fesistors that e (n Geries,

- it's fasten Lo fino/ Lhe woltages veing bhis method.

mp“’l’" ___________________________________ — T

Lo i sl ol 5 " Rigv

| = 1 | RS | R -

| B +

EVT: Rl *V- y Vi: P\g *V‘si R3§“

S RieRa Rav Ry B

EXQM\O'C, l 40 X 30

Linod  \/x Using VDR llvt * Y
120V | ”l 18 Q /Flgéﬂ

3 withp &= >+ =9

Q718 :ax¥8 _ 6

q+\8
Viz 6 xl2o0 = Vi= 72 Wolt
6+Y
Wote

= When | See Voltage Sovrces in SerieS
Veg = Vi &« Vi +_——+ Vi

= When | See Culront Sovrces in Pacliel
IQQ. = L,+Iz2+-—+ Tny

= When Yov See Voltnge 5. od Curnent 5.
then you CAN'T apply VDR or CDR
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Current dividend rube (CDR)
- We use it Whan We wont Lo find Lhe Current on a
fesistors Lhot ore jn Pocallel.

- it’s fasler Lo fino/ Lhe Current veing khis melhool.

e Rules- *
E i ¢ 3aTl\ JLIN = \ i RiSli, v RS
LSS e i UH
EI" = Rz T, = Q\ T : *® _
| -pp W RoeRp
Examde. 3 . .
Use CDR Lo ff'\o/ lo O 40 O v
Use VD find/ -
c R tokind Vo \'ACD 100 1003 2403 T
@ Uy with 36 < Y4+ 36 = 80 44 ) 3003 !
Yo , 30, 1o ¢ Uo+20+l0 = 80 o

P\eq of U\e \Ohl.ghied s

.\— _ - | - = 8./\.
e = %o o Tt —fe
io =_& & = \o: 2A
84-1'1

@ Req = 1;q*§ =5 Reg =61

VIR = v=8x6 =% v= UE wlt

Vo= 30 w48 =y Vo = 18 wolt
30+ 5p
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Delta to wye transformation (A — Y)

importonnt note ko remember =~ R b
=y B3\ e \B - — g %

o bdife,ade R = Qsattds - R, Re
—-bsa R, 058 Ra = Yot s - L L
T Res-
ER = — R, R, Ro = _ Rz R, Re = Rs R E
TR | T RiaRasfs | RaReshs
Molice thot

Ry = _The resistors thet onre Connecled with Rx

Rl + Ra + R;

Wye to Delta transformation (Y — A )

e Rtes-

ER1 = RaRe + ReRe + RaRe Molice Lhot

; Rb 5 =5k, 2
E 0oL, G T Ls Yo b Lo,
R, — RaRb + ReRe + RaRe E '

E Re BENEY VN P WA -V IRV vl V-7
| L Lge\s 3L\ Aslali g 325
Ry - Rafe s iR - RaRe <

| Ra :
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